Inhibition of eIF4E phosphorylation reduces cell growth and proliferation in primary central nervous system lymphoma cells.
The mRNA cap-binding protein eukaryotic initiation factor 4E (eIF4E) plays an important role in mRNA translation; its activity is implicated in cell growth and proliferation. In experimental models, eIF4E over-expression induces cellular transformation, tumorigenesis, and lymphomagenesis. The activity of eIF4E is regulated by the Akt/mTOR and MAPK/MAP kinase-interacting kinase-1 (MNK1) pathways. While investigating the participation of the MNK1/eIF4E signaling pathway in primary central nervous system lymphoma (PCNSL), we noted the over-expression of eIF4E and phosphorylated eIF4E (p-eIF4E) in specimens from PCNSL patients. Western blot analysis using B-cell lymphoma cell lines showed that eIF4E phosphorylation was serum-independent and was selectively inhibited by the MNK1 inhibitor. Furthermore, MNK1 inhibitor led to reduced cyclin D1 expression and caused inhibition of cell proliferation and cell death in human brain malignant lymphoma cell line (HKBML). Also, the growth of the subcutaneous HKBML xenografts in mice was inhibited by intraperitoneal administration of MNK1 inhibitor compared with mice treated with vehicle (P = 0.026). Our data suggest that in PCNSL cells eIF4E phosphorylation plays an important role in proliferation and our results identify inhibition of the MNK1/eIF4E pathway as a potential therapeutic target in patients with PCNSL.